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Our invention relates to the’hydraulic brake 
art, and more particularly to a brake system utiliz 
ing hydraulic brakes. The invention is of par 
ticular utility in connection with a hydraulic 
brake system for automotive vehicles and, conse 
quently, will be described in connection with such 
use, although it is to be understood that the in 
vention is susceptible of other uses. and we do not 
intend to be limited to the embodiment described 
hereinafter. ' ' 

It is a primary object of our invention to pro 
vide a hydraulic brake system in which when a 
brake pedal is depressed to actuate the system by 
the application of hydraulic pressure, such pres 
sure is maintained on the system, or a part there 
of, by suitable valve means until released by actu 
ation of suitable valve release means. It is a 
further object of our invention to provide such 
a system for a prime mover in which the valve 
means is only actuated to release the pressure on 

' thesystem in response to actuation of the accel 
' erator or other energy control for the prime 

mover. 
It is a further object of our invention to provide 

a hydraulic brake system including check valve 
means adapted to retain ?uid pressure in the, sys 
tem after release of the pressure supplying ele 
ment or brake pedal, in which the check valve 
means is opened to release such pressure from the 
system in response to the operation of a check 
valve operating control. We prefer to accomplish 
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this by providing electrical means including an " 
electrical circuit connecting the check valve 
means and the operating control. A further ob; 
ject of our invention is to provide such a con 
struction in which means are provided connect 
ing the hydraulic system and the electrical cir 
cuit whereby the electrical circuit can only be 
energized when a predetermined relatively high 
fluid pressure exists in the hydraulic system. 

4 Still another object of our invention is to pro- ' 
vide a novel type of check valve means adapted 
to be used in a system as described hereinabove. 
Other objects and advantages will be evident 

from the following specification andthe drawing, 
which is for the purpose of illustration only, and in 
which: 

Fig. 1 is a diagrammatic view of a' hydraulic 
brake system with our invention and the preferred 
electrical circuit therefor. 

Fig. 2 is a vertical view of the check valve means 
of our invention, partially in section. 

Fig. 3-is a vertical sectional view of a pressure 
operating electric switch which we prefer to use 
with our invention. . ' 
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Referring to the drawing, Fig. 1 shows a con 
ventional hydraulic braking system as applied to 
an automotive vehicle, including front brakes l0 
and rear brakes ll, each of the front brakes be 
ing connected by piping 82 through a master cyl 
inder ll of conventional design with a brake pedal ' 
mechanism ll, as is well known in the art. The 
rear brakes ii are connected through branch pip 
ing II with a main supply pipe I6 which in turn is 
connected to the valve means ll of. our invention. 
Supply piping I6 is connected between the valve 
means I1 and the piping l2 so as to be supplied 
with ?uid from the master cylinder l3, as is well 
known in the-art. _ \ 
The valve means I‘! includes a housing 20 hav 

ing an upper bore 2! forming an upper chamber 
and a lower bore .22 forming a lower chamber, 
the bores preferably being axially aligned, and 
the bores being separated by a wall 23 having a 
cylindrical aperture 26 therethrough, the upper 
edge of which is outwardly beveled to provide 
an annular valve seat 25. The upper end of the 
upper bore 2| is counterbored and threaded as at 
26 and provides a shoulder 21 on which seats a 
ring 23 having a depending tubular portion 29 
and having apertures 36 therein spaced as de 
sired around the periphery of the ring.- Threaded 
into the threaded portion 2-6 of the counterbore 
in the upper end of the upper bore 2| is a plug 
member H which holds the-ring 28 rigidly in 
position and closes the upper end of the upper 
bore 2|. The plug member 3| is provided with 
a passage 32 therethrough, in the outer end of 
which is threaded a bleeder screw 33. Adapted 
to seat on the annular seat 25 is a main valve 
member 36 having a tubular valve sleeve 36 pref 
erably formed integrally therewith and extend 
ing upwardly therefrom, the upper end of the 
valve sleeve being inwardly beveled so as to pro 
vide a secondary valve seat 31. Adapted to seat 
on the secondary valve seat 31 is a secondary 
valve element 38 having a stem 39 extending 
downwardly through the valve sleeve 36 and the 
main valve member 35 and being of such length 
that when the secondary valve-member is seated 
as‘shown in Fig. 2, the lower end 40 of the stem 
will project downwardly into the lower bore 22 be- .' 
low the lower face of the main valve element 35. 
Provided in the housing 20 is a discharge port 

63, the outer end of which is suitably threaded 
to receive the end of the main supply pipe it. 
Also provided in the housing 26 is an auxiliary 
passage 44 which communicates through an up 
per port 66 with .the interior of the upper'bore 
2i and which communicates at its lower end 
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through a supply passage ll with the interior 
of the lower bore 22 and with supply piping it 
which is suitably threaded into the outer end 
of vthe supply passage.’ Providedin the auxiliary 
passage 44 between the upper part ll and the . 
supply passage 48 is a rotatable ?ow bean 41, 
which may be of any standard construction as is 
well known in the art, and which is provided with 
a transverse passage 48 so that when the ?ow 
bean is in the position shown in Fig. 2, ?uid 
communication is cut oil between the upper and 
lower ends of the auxiliary passage 44, and it 
will be understood that by rotating the flow bean, 
as is well known in the art, the upper and lower 
ends 01' the auxiliary passage may be connected 
through the transverse passage ll of the ?ow 
bean.‘ The upper end of the auxiliary passage ' 
44 is counterbored and threaded as at ll to 
threadedly receive a pressure switch device 50, to 
be described hereinafter. ‘ ‘ 

The lower end of the lower bore 22 is threaded 
to receive a tubular sleeve I2, the lower end of 
which is closed by a threaded cap 63. Rigidly 
secured in the tubular sleeve 82 is a bushing 54, 
preferably formed of soft iron or other magnetic 
material. in which is journalled a plunger ele 
ment I! which extends both above and below 
the bushing, the lower end of the plunger ele 
ment engaging a cylindrical core member 56 
formed of magnetic material which is supported 
on a compression spring 51, which is in turn held 
by the threaded cap 83,_the compression spring 
merely acting as a cushion on which the core 
seats. Surrounding the tubular sleeve 52 and 
suitably secured relative thereto is a coil 58, the 
ends of which terminate in conductors I9 and 
80. As will be evident to those skilled in the art, 
the coil 58 andthe core member It constitute a 
solenoid means of our invention, and the coil it 
when suitably energized will cause the core mem 
ber I! to rise in the tubular sleeve I2, as is well 
known in the art. 
The pressure switch device It may be of any 

suitable type well known in the art, but we prefer 
, to use a construction as shown in which a shell 

‘I of insulating material is provided having an 
upper half 6| suitably threaded to a lower half 
62, the lower end of the lower half being of re 
duced diameter and threaded so as to be received 
in the threaded counterbore 49, there being a 
diaphragm member 83 formed of resilient mate 
rial. such as rubber, clamped between the upper 
and lower halves of the shell. Secured in the 
upper half SI of the shell II is a binding post 64 
to the lower end oi’ which is connected a contact 
arm 85 formed of resilient electrical conducting 
material such as spring bronze, the free end of 
which is provided with an electrical contact 06 
disposed beneath the lower end of a binding post 
61 also secured in the upper half ‘I. As will be 
apparent, the binding posts It and 61, the con 
tact arm 85, and the electrical contact 68 are 
all formed of electrical conducting material so as 
to establish an electrical circuit therethrough 
when the contact BI engages the lower end of the 
binding post 61 in the position shown in Fig. 3. 
-As will also be apparent, the contact arm 65 
engages the diaphragm member 83 but is formed 
of resilient material so that when less than a pre 

_ determined ?uid pressure exists inthe lower half 
62 of the shell below‘ the diaphragm member 83, 
the contact arm will move downwardly so as 
to break the electrical contact between the con-_ 
tact 6t and the lower end of the binding post 61. 
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Cl, and connected to the binding post 81 is a 
conductor 89. 
Referring to the electrical circuit shown in 

Fig. ‘l, the conductor 80 leads from one end of 
the coil 58 to one terminal 10a of a battery ‘III, 
to which is also connected a conductor ‘H leading 
to an electrical contact 12 of an accelerator 
switch 13 which includes a second contact 14 re 
siliently supported on a spring member ‘II. The 
second contact 14 is electrically connected 
through the spring member 15 to the conductor 
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Connected to the binding post 04 is a conductor 75 

68. The contact 12 is preferably carried directly 
on an accelerator pedal 16 which is operated in 
a well known manner to supply fuel to the engine 
of the vehicle (not shown). 
is provided normally to hold the accelerator 

' pedal 18 in an upper position in which the ac 
celerator switch 13 is open when no pressure is 
exerted by an operator on the accelerator pedal. 
Itwill‘be understood that upon the application of 
pressure by an operator to the accelerator pedal 
‘It, the contact ‘I2 will engage the contact ‘It so 

' as to close the switch 13 and establish an electri 
cal circuit therethrough. 
The conductor 69 leads from the binding post 

61 to one terminal of a coil 18 of a relay 80, the 
other end of the coil being connected through a 
conductor 8i to '.he other terminal 10b of the 
battery 10. The 
mally open relay-operated switch 82, one con 
tact of which is connected to the conductor 5!. 
and the other contact of which is connected to 
the conductor 8|. ' 
In the operation of our brake system, when the 

brake pedal I4 is depressed by an operator, oper 
ating fluid under relatively high pressure is sup 
plied from the master cylinder it through the 
piping i 2 to actuate the front brakes l0, and is 
supplied through the supply piping It, the valve 
means II, the supply pipe i6, and the branches II 
to actuate the rear brake piping | I. As will be ap 
parent, operating ?uid flows from the supply pip 
ing it through the supply passage 46 of the hous 
ing 20 into the lower bore 22 and there exerts a 
lifting pressure on the lower face of the main valve 
member I5 to lift the same from its annular valve 
seat 25 to permit the operating ?uid to pass 
through the vertical aperture 24 into the upper 
bore 2| and therefrom through the discharge port 
43 into the supply pipe I6. _The operating ?uid 
also flows from the upper bore 2| through the 
upper port 45 into the auxiliary passage II and 
thence into the lower half 62 of the pressure 
switch device 50, upwardly expanding the dia 
phragm member 63 so as to force the contact 
arm 65 into, a position such that the electrical 
contact 66 engages the lower end oi’ the binding 
post 61, in the position shown in Fig. 3. 
normal operation of the device, the ?ow bean 41 
Will be turned so that the transverse passage 48 
therein will be out of registry with the upper and 
lower ends of the auxiliary passage 44 so as to 
close on‘ the lower end thereof, in the position 
shown in Fig. 2. 
As soon as the brake pedal mechanism It is re 

leased by the operator, ?uid pressure on the front 
brakes I0 is relieved, as is well known in the art. 
With the release of ?uid pressure in the supply 
piping l8, however, the main valve member 35 
seats on the annular valve seat 25 so as to prevent 
the release of fluid pressure from the rear brakes 

A suitable spring 11' 

relay 80 is provided with a nor- ‘ 
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carry with it the secondary valve member 88 
which has previously seated therein. This pres 
sure is not released until the accelerator pedal ‘I8 
is depressed so as to close the accelerator switch 
'13, thus establishing an electrical circuit from 
the battery 10 through the conductor ‘H, the ac 
celerator switch 13, the conductor 88, the pres 
sure switch device 50, the conductor 88, the relay 
88, and the conductor 8|. Completion of this 
circuit energizes the relay 88 so as to close the 
relay-operated switch 82, which in turn sets up 
a circuit from the battery ‘Ill through the conduc 
tor 88, the coil 58, the conductor 59, the relay 
switch 82, and the conductor 8|, and energization 
of the coil 58 causes the core member 58 to rise 
in the tubular sleeve 52, carrying with it the 
plunger element 55, the upper end of which en 
gages the lower end 40 of the stem 39 to move the 
same upwardly. As will be noted, the secondary 
valve element 38 is of reduced area, thus per 
mitting a relatively low pressure on the lower end 
thereof to move the valve element off its seat 
against the relatively high ?uid pressure there 
above. As soon as the secondary valve element 
38 moves off its seat 31, ?uid can exhaust from 
the main supply pipe l6 through the upper bore 
2|, the apertures 30, and the interior of thevalve 
sleeve 88, so as to reduce the ?uid pressure on the 
rear brakes II and on the upper face of the main 
valve member 35 so that continued upward move 
ment of the stem 55 will unseat the main valve 
member to permit the exhaust ?ow to flow directly 
through the aperture 24. It will be appreciated 
that when the ?uid pressure in the auxiliary pas 
sage 44 below the diaphragm member 83 is re 
duced below a predetermined minimum, the dia 
phragm will contract to permit the contact arm 
85 to spring away by its own resiliency from the 
binding post 81 to open electrical connection 
therebetween. This is an important feature of 
the invention, as it provides a means whereby 
the electrical circuit previously described cannot 
be energized until such time as the pressure 
switch device 50 is closed by the application of 
?uid braking pressure through the brake pedal 
II. This insures that no current from the bat 
tery ‘III will be used by depression of the acceler~ 
ator pedal ‘I8 during normal driving of the car 
until such time as pressure is built up in the ?uid 
system by an application of the brake pedal 
mechanism 14, thus insuring a substantial sav 
ing in current. As soon as the electrical circuit 
containing the relay coil 18 is closed by the pres 
sure switch device 58, the operating circuit con 
taining the solenoid coil 58 may be energized by 
closing the accelerator switch 13 so as to'release 
the pressure from the rear brakes by raising the 
secondary valve element 38 from its seat. 

If for any reason the electrical circuits herein 
before described fail to operate by reason of a 
short-circuit therein, or otherwise, ?uid pressure 
from the rear brakes Il may be released by ro 
tating the ?ow bean 41 so as to align the trans 
verse passage 48 with the auxiliary passage 44, 
thus permitting ?uid to exhaust from the supply 
pipe IE to the upper bore 2|, the upper port 45, 
and the auxiliary passage 44 into the supply pas 
sage 45 and the supply piping l8, thus shunting 
the ?owof operating ?uid from the main supply 
pipe l5 around the valve means into the piping 
II. The ?ow been 41 may be turned manually 
by any convenient means, or otherwise, as may 
be desired, and operates merely as a safety fea 
ture of our device, it being evident that when 
the transverse passage 48 is aligned with the 
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15 

20 

25 

30 

35 

40 

45 

55 

65 

70 

75 

‘permit the ?uid system connected to the rear 
brakes II to operate in the conventional manner. 
As will be apparent to those skilled in the‘ 

art, by providing the ?xed bushing 54, formed 
of magnetic, material, so as to extend into the 
coil 58, as shown in Fig. 2, the path of the mag— 
netic ?ux created by energization of the coil 58 
is through the bushing, across the air gap be 
tween the lower end of the bushing and the mov 
able core 58, through the movable core 58, and 
across the air gap between the movable core and 
the lower end of the coil 58. Since the bushing 
54 is formed of magnetic material, the reluctance 
of the magnetic ?ux therethrough is reduced, and, 
consequently, the density of the magnetic ?ux in 
the air gap between the lower end of the bushing 
and the movable core 58 is increased, to increase 
materially the' pull exerted by the magnetic ?ux 
on the movable core over the pull which would be 
created if the bushing 54- were omitted. Con 
sequently, we "have found that by utilizing the 
bushing 54 we can secure an increased pull on 
the movable core 55 with a current amperage 
lower than would otherwise be necessary, thus 
reducing current consumption, and this is an 
additional important feature of our invention. 

It will be apparent to those skilled in the art 
that vcertain parts and elements of our device 
may be replaced by other parts and elements 
which are the full equivalent thereof in func 
tion and method of operation without departing 
from the spirit of our invention, and consequently 
we do not intend to be limited to the preferred 
embodiment described, but desire to be aiforded 
the full protection of the following claims. 
We claim as our invention: 
1. In a hydraulic brake system for an automo 

tive vehicle, the vehicle having a motor and ac 
celerator means for controlling the speed of the 
motor, the combination of: ?uid operated brake 
means; a source of ?uid under pressure; piping 
connecting said source of ?uid and said brake 
means; check valve means in the line of said 
piping adapted to retain in said brake means ?uid 
conveyed thereto from said source of supply; 
means for opening said check valve means in 
response to actuation of the accelerator means 
of the vehicle, so as to release the ?uid pressure 
from said brake means; and means whereby the 
flow of ?uid through said piping can be shunted 
around said check valve means. 

,2. In a hydraulic brake system for an automo 
tive vehicle, the vehicle having a motor ‘and ac 
celerator means for controlling the speed of the 
motor, the combination of: ?uid operated brake 
means; a source of ?uid under pressure; piping 
connecting said source of ?uid and said brake 
means; check valve means in the line of said 
piping adapted to retain in said brake means ?uid 
conveyed thereto from said source of supply; 
electrically operated means for opening said check 
valve means when electrically energized so as to 
release the ?uid pressure from said brake means; 
and switch means connected to the accelerator 
of the vehicle and operable in response to ac 
tuation thereof to permit energization of said 
electrically operated means. _ 

3. In a hydraulic brake system for an automo 
tive vehicle, the vehicle having a motor and ac 
celerator means for controlling the speed of the 
motor, the combination of: ?uid operatedbrake 
means; a source of ?uid under pressure; piping 
connecting said Source of ?uid and said brake 
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means; check valve means in the line of said 
piping adapted to retain in said brake means ?uid 
conveyed thereto from said source of supply; 
electrically operated means for opening said check 
valve means when electrically energized so as to ~ 
release the ?uid pressure from said brake means; 
switch means connected to the accelerator of the 
vehicle and operable in response to actuation 
thereof to permit energization of said electrically 
operated means; and means for preventing ener 10 
gization of said electrically operated means when . 
the ?uid pressure on said brake means is below 
a predetermined minimum. - 

4. In a hydraulic brake system for an automo- ‘ 
tive vehicle, the vehicle having a motor and ac 
celerator means for controlling the speed of the 
motor, the combination of: ?uid operated brake 
means; a source of ?uid imder pressure; piping 
connecting said source of ?uid and said brake 
means; check valve means in the line of said 
piping adapted to retain in said brake means 
?uid conveyed thereto from said source of supply; 
electrically operated means for opening said check 
valve means when electrically energized so as to 
release the ?uid pressure from said brake means; 
switch means connected to the accelerator of the 
vehicle and operable in response to actuation 
thereof to permit energization of said electrically 
operated means; and means operable in response 
to a predetermined rise in ?uid pressure on said 
brake means to permit electrical energization of 
said electrically operated means. . 

5. In a hydraulic brake system for an automo 
tive vehicle having front wheel means and rear 
wheel means, a motor, and an accelerator means 
for controlling the speed of the motor, the com 
bination of : front brake means associated with 
the front wheel means of the vehicle; rear brake 
means associated with the rear wheel means of 
the vehicle; a source of supply of operating ?uid 
under pressure; first supply piping connecting 
said source of supply and said front brake means; 
second supply piping connecting said source of 
supply and said rear- brake means; check valve 
means in the line of said second supply piping 
adapted to retain in said rear brake means op 
erating ?uid conveyed thereto from said source 
of supply; and means for opening said check 
valve means in response to actuation of the ac 
celerator means of the vehicle, so as to release 
the ?uid pressure from said rear brake means. 

6. In a hydraulic brake system for an automo 
tive vehicle having front wheel means and rear 
wheel means, a motor, and an accelerator means 
for controlling the speed of the motor, the com 
bination of : front brake means associated with 
the front wheel means of the vehicle; rear brake 
means associated with the rear wheel means of 
the vehicle; a source of supply of operating ?uid 
under pressure; ?rst' supply piping connecting 
said source of supply and said front brake means; 
second supply piping connecting said source of 
supply and said rear brake means; check valve 
means in the line of said second supply piping 
adapted to retain in said rear brake means oper 

- atlng ?uid conveyed thereto from said source of 
supply; electrically operated means for opening 
said check valve means when electrically ener 
gized so as to release the ?uid pressure from said 
brake means; and switch means connected to the 
accelerator of the vehicle and operable in re- ' 
sponse to actuation thereof to permit energization 
of said electrically operated means. 

7. In a brake system for a device having a 
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speed of the motor, the combination of: brake 
means; means for operating said brake means so 
as to apply pressure thereto; holding means for 
retaining said pressure on said brake means; re 
lease means operable in response to theoperstlon 
of said control mechanism to release said hold 
ingmeanstorelease saidpressurefromsaid brake 
means; and means for. preventing actuatim of 
saidreleasemeans whensaidpressureisbelowa 
predetermined minimum. , . 

8. In a hydraulic brake system for an auto 
motive vehicle having a motor and accelerator 
means for controlling the speed of the motor, the 
combination of: ?uid operated brake means; a 
source of ?uid under pressure; P1111118 connect 
ing said source of ?uid under pressure and said 
brake means; check valve means in the line of 
said piping adapted to retain in said brake means 
?uid conveyed thereto from said source of sup 
ply, said check valve means including a main 
valve seat having a main valve member adapted to 
seat thereon, a secondary valve seat having a 
secondary valve member of relatively small area 
adapted to seat thereon, said main valve member 
being- adapted to be lifted from its seat by a flow 
of ?uid from said source of supply to said brake 
means and being adapted to close to prevent a 
reverse ?ow; solenoid means connected to said 
secondary valve member and adapted when elec 
trically energized to move said secondary valve 
member oil’ its seat so as to release the ?uid pres 
sure on said brake means; an electric circuit con 
nected to said solenoid means for energizing the 
same, said circuit normally being open; and 
switch means operable'in response to actuation 
of the accelerator means of the vehicle to close 
said circuit. ‘ 

9. In a hydraulic brake system for an automo 
tive vehicle having a motor and accelerator means 
for controlling the speed of the motor, the com 
bination of: ?uid operated brake means; a source 
of ?uid under pressure; piping connecting said 
source, of ?uid under pressure and said brake 
means; check valve means in the line of said pip 
ing adapted to retain in said brake means ?uid 
conveyed thereto from said source of supply, said 
check valve means including a. main valve seat 
having a main valve member adapted to seat 
thereon, a secondary valve seat having a second 
ary valve member of relatively small area 
adapted to seat thereon, said main valve member 
being adapted to be lifted from its seat by a ?ow 
of ?uid from said source of supply to'said brake 
means and being adapted to close to prevent a re 
verse ?ow; solenoid means connected to said 
secondary valve member and adapted when elec 
trically energized to move said secondary valve 
member oil’ its seat so as to release the ?uid pres 
sure on said brake means ; an electric circuit con 
nected to said solenoid means for energizing the 
same, said circuit normally being open; switch 
means operable in response to actuation of the 
accelerator means of the vehicle to close said cir 
cult; and means for maintaining said circuit open 
when the ?uid pressure on said brake means is 
below a predetermined minimum. 

10. In a hydraulic brake system for.an auto 
motive vehicle, the vehicle having a motor and 
accelerator means for controlling the speed of 
the motor, the combination of: ?uid operated 
brake means; a source of ?uid under pressure; 
piping connecting said source of ?uid and said 
brake means; a valve seat in the line of said pip 
ing; a check-valve member entirely within the 
fluid channel provided by Said P1111118. said check 
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valve member being movable into said valve seat 
in the direction in. which operating pressure in 
said line is e?’ective whereby said check-valve 
member tends to move automatically to closed po 
sition by ?uid action when operating pressure is 
created in said line and tends to stay closed under 
such operating pressure; electrically actuated 
means to mechanically dislodge said check-valve 
member from said seat in opposition to operat 
in; pressure, thereby to release ?uid pressure 10 

from said brake means; a circuit for energizing 
said electrically actuated means; a ?rst switch in 
said circuit responsive to actuation of the acceler 
ator means: and a second switch in said circuit 
in series with said ?rst switch, said second switch 
being normally open and being adapted to close 
in response to operating pressure in said line. 
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